orn snacks mixed with barley flour in addition to guar and xanthan gumswere evaluated for their physical and sensory properties. Snacks samples were processed using corn grits mixed with 5% barley flour and (0.5-1%) guar gum or xanthan gum using traditional extrusion system conditions. The extruded samples were tested instrumentally direct after processing and at 3, 6, 9 and 12 months' storage (at 
INTRODUCTION

Snacks
became an important part of the eating habits of the majority of the world's population. Basically, they were prepared from natural ingredients or different components according to predesigned perfect plans in order to yield products with specified functional properties in addition to health benefit for consumers (Thakur and Saxena, 2000).
Faraj et al, (2004) reported
that, extrusion technology, in recent times, has become one of the major processes for producing varieties of food, cereals are common ingredients in extruded products and barley flour has been incorporated into some extruded human food. Some of the advantages that had been attributed to this technique include low cost, high productivity, versatility and unique product shapes. Extrusion-cooked products such as snacks or breakfast cereals contain significant calories amounts. One of the strategy ideas followed by the food industry companies was to reduce caloric energy of foods and increase their content of dietary fiber (Anderson et al., 2009). Eating between meals (snacking) was commonly seen in various countries around the world. Some studies found that this eating behavior linked with overweight and obesity, whereas others have shown that snacking could be helpful for energy regulation (Green et al., 2017).
Dietary fibers are carbohydrates that are resistant to digestion and absorption in the human small intestine and undergo complete or partial fermentation in large intestine. Diets moderate to high in fiber help reduce the risk of cardiovascular disease, diabetes and cancer as reported by WHO (2003) . In producing such foods of acceptable quality, it is always a challenge to optimize the potential health benefit while
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Gums, agar, alginate, galactomannan and pectin were soluble dietary fibers, in comparing with the insoluble types like cellulose and lignin (Brennan et al., 2002). Guar gum was a water-soluble, non-starch polysaccharide galactomannan found in the endosperm of the seed from the Indian cluster bean Cyamopsis tetra-gonoloba. Galactomannan consisted of a β-(1-4)-linked ᴅ-mannopyranosyl backbone, partially substituted with α-(1-6)-linked ᴅ-galactopyranosyl side chains (Meir and Reid, 1982).
In contrast, xanthan gum is an anionic extracellular polysaccharide produced by fermentation of the bacterium Xanthomonas campestris. Xanthan has a (1→4)-linked β-D-glucan (cellulose) backbone solubilized by attachment of charged trisaccharide side chains 
MATERIALS & METHODS
Materials
Yellow corn grits (Zea maize L.),barley flour (Hordeum vulgare L.) iodized edible fine salt, white sucrose sugar and Anato powder (E106b) were obtained from Mass Food Co. 6 October city, Egypt. Guar and xanthan gums were bought from Oxford lab. in Cairo.
Preparation different corn blends
Essential corn grits and raw ingredients (salt, sugar and Anato powder with equal percentages) were used; also (0.5-1%) gums and barley flour at 5% were added as follow: Control: corn grits Sample 1: replacement of corn grits by 1% xanthan gum and 5% barley flour. Sample 2: replacement of corn grits by 1% guar gum and 5% barley flour. Sample 3: replacement of corn grits by (0.5%xanthan and 0.5%guar) gums and 5% barley flour.
Extrusion process
Co-rotating twin screw (BC-82) extrusion system was used as reported by Gimeno et al. (2004) to prepare the three puffed snacks samples from different blends. The extrusion conditions were: Feed rate as 50gm/min, screw speed as308rpm, cutter speed as 70 rpm and moisture content were 15%.
Die diameter was 0.4mm.Temperature profiles were: 75ᵒC to maximum 80ᵒC and 60ᵒC at final under pressure of 1.0 Pa. After extrusion, corn snacks pops samples were dried in oven at 180ᵒC for seconds. Then cooled to 30ᵒC. Samples were packaged in high density poly ethylene packages and storage at room temperature for lab.and tested at time intervals of 0,3,6, 9, and 12 months.
Bulk density (BD)
The method of Park et al. (1993) was used for calculating the bulk density of extrudates,
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Expansion ratio(ER)
Expansion ratios of extrudates were determined as described by Gujska and Khan (1990) ER was calculated as follows: ER= Diameter of extruded product / die of extruder
Texture (Shear force (SF))
The Warner-Bratzler shear force apparatus was used as reported by Herring (1976) to measure the crispiness of extrudates. The shear force values (kg/cm²) were reported for each sample. Low shear force values indicated high weakness of extrudates (high crispiness) and vice versa the high shear force related to hardness of extrudates (low crispiness).
Color measurement
The color of snacks extrudates after different storage time intervals was measured using Hunter lab Color, CHROMA-meter model CR400, China. Hunter color values were defined as described by Park et al, (1993 
Data analysis
Statistical analysis was done for all parameters by using analysis of variance (ANOVA). 
RESULTS & DISCUSION
Expansion ratio(ER)
Results in Table ( 1) showed that the ER of final products varied from 2.25 to 2.82 cm depending on type and level of added gums. Sample2 which fortified with 1% guar gum showed the highest value (2.82cm) and significantly different compared with control and other samples. Garber et al. (1997) showed that the larger particle size caused the lower in the degree of expansion of corn extrudates. Also, Figure ( 2) showed that expansion values were slightly decreased in all samples during storage period. reported that, the effect of soluble fiber on the expansion of extruded products also appears to depend on the type of cereal to which the fiber is added.
Shear force (SF)
The effects of adding gums on the texture properties of snacks samples were shown in Table ( 
Color evaluation
Data in Table ( 
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Bulletin of the National Nutrition Institute of the Arab Republic of Egypt. December 2017(50) 11 adding of xanthan gum to Chinese mooncake by 0.1% to 0.3%. But, "b" and "a" value recorded an increase in the same products with increasing the gum ratio. Delgado-Nieblas et al. (2015) reported that the lowest values of L at low moisture content levels could be due to a greater friction of the material within the extruder, causing polymerization of the gum and starch molecules and formation of sugars which could have suffered caramelization and/or Maillard reactions and thus darkening the product. Moreover, and according to figure (4 On the other hand, the relationship between instrumental parameters and sensory properties of snacks samples were shownin figures (5), (6) and (7).In figure (5), instrumental yellow color values
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